cells/ml. Agarose hydrogel constructs were maintained in a chemically defined medium supplemented with 10ng/ml of TGF-β3 (chondrogenic media) for 49 days. On day 21 an additional group was exposed to hypertrophic media for an additional 28 days, by changing the following parameters: TGF-β3 withdrawal, addition of 1 nM L-thyroxine and reduction of the level of dexamethasone to 1 nM. In a parallel experiment, stem cell seeded hydrogels were transplanted subcutaneously into the back of nude mice following 21 days of in vitro culture under chondrogenic conditions. CCs seeded agarose hydrogels were also implanted as a control group. To assess construct functionality, samples were analyzed for gross appearance, histological, immunohistochemical and biochemical properties at day 0, 21 and 49. Statistics were preformed using Minitab 15.1. Sample groups were analyzed using a general linear model for ANOVA with Tukey's test for multiple comparisons used to compare conditions. Results are presented as mean ± standard error.
RESULTS:
SDSCs constructs exhibited the highest equilibrium (144.98 kPa ± 2.2) and dynamic modulus (668.4 kPa ± 1) following 49 days of in vitro culture ( Fig. 1) . Sulfated glycosaminoglycan (sGAG) accumulation was significantly higher (p < 0.0001) in SDSCs constructs (2.8% w/w ± 0.1) when compared to either FPSCs (1.49% w/w ± 0.3) or BM MSCs (0.65% w/w ± 0.1) seeded constructs (Fig. 2) . Collagen accumulation was also highest in SM constructs, reaching 1.77% w/w (± 0.1) compared to FP 0.93% w/w (± 0.1) or BM MSCs 1.5% w/w (± 0.1). The addition of hypertrophic factors at day 21 was observed to significantly reduce both collagen and sGAG accumulation in all groups (Fig. 2) . At the time of implantation (following 21 days of in vitro culture) sGAG accumulation was highest in SM constructs at 1.3% w/w (± 0.2) (Fig. 3) . Post-implantation (21 days of chondrogenic medium followed by 28 days in vivo) sGAG content significantly decreased for the different stem cell sources (p < 0.005), while no significant decrease was observed in the chondrocyte seeded constructs (Fig. 3) .
Prior to implantation, only BM MSCs constructs stained positive for type X collagen and alizarin red for calcium deposition (Fig. 4) . Postimplantation BM constructs showed an increase for both stainings and joint tissue derived stem cells did stain positive for type X collagen, but no evidence of calcium deposition was observed (Fig. 4) .
DISCUSSION:
SDSCS seeded hydrogels accumulated levels of sGAG approaching that of native articular cartilage, although the mechanical properties and collagen content did not reach the same relative levels. The in vitro chondrocyte like phenotype generated in all stem cell seeded agarose constructs was transient and lost once implanted in the back of nude mice. FPSCS and SDSCs appeared to undergo fibrous dedifferentiation or resorption with a dramatic loss in sGAG content, while BM MSCs followed a more endochondral pathway as evident by type X collagen staining, calcium deposition and type I collagen production. Joint derived stem cells possess a strong intrinsic chondrogenic phenotype but in order to realize their full potential as a cell source for cartilage repair therapies, further studies are needed to indentify the factors that will lead to the generation of a stable chondrogenic phenotype.
SIGNIFICANCE:
Functional cartilage grafts can be engineered in vitro using stem cells isolated from multiple different sources; however in the context of developing new therapies for cartilage repair, this study demonstrates that acquiring a stable chondrogenic phenotype in vivo is still a major challenge. 
